pg.6 pg.7 pg.8 pg.10 Tables S1 and S2 .
Establishment of knockdown, knockout and overexpression cells
Stable knockdown or overexpression of target genes was achieved using a lenti-viral based delivery system or plasmid transfection. Transfections were carried out using Lipofectamine 2000 (Invitrogen, San Diego, CA) or X-tremeGENE HP (Roche, 06366244001). WDR70 knockout in 293T was accomplished following the gRNA provider's protocol (1) . Single duplex siRNA employed in this study were purchase from Ribobio (Guangzhou, China). The details of RNA interference, Lentivirus packaging and infection are described in the next two paragraphs.
RNA interference
All siRNAs employed in this study were single duplex siRNA purchase from Ribobio (Guangzhou, China). Individual siRNA duplexes used were: DDB1 (siB09531141904, target sequence: 5'-CCUGUUGAUUGCCAAAAAC-3' or siG1098103838, 5'-CUCCUUGGAGAGACCUCUA-3'), WDR70 (siG1117130927, target sequence:
5'-CUGCCAGAAUGGAAGCAUA-3'), RNF20 (target sequence:
5'-CCAATGAAATCAAGTCTAA-3') and HBx (siB181219052640, target sequence:
5'-CTAGGAGGCTGTAGGCATA-3'). RNAi transfections were performed using
pg.12
Lipofectamine 2000 or X-tremeGENE siRNA Transfection Reagent (Roche, 04476093001) following manufacturer's instruction. Normally, two consecutive rounds of siRNAs transfections were carried out and cells were assayed 48 hours after second round. Lentiviral vectors encoding shRNA GV112-shWDR70 (target sequence:
CTGCCAGAATGGAAGCATA)) were purchased from GeneChem, and packaged into lentiviral particles following the method described above. To knockdown HBx expression in xenografted T43 cells (Supporting Fig. S7A ), in vivo RNA knockdown in mice was performed by injecting siRNA (50 ug) and 25 ul RNA transfection reagent (Biotool, B45215) via tail vein.
Lentivirus packaging and infection
For packaging of lentivirus encoding protein or shRNA (see Table 1 
HBV virion preparation and infection
Preparation of HBV virions for PHH infection were performed using Ni and Schulze's methods (2, 3) with minor modifications. Briefly, HBV virions used in infection assays were either concentrated with 6% PEG8000 from supernatants of HepG2.2.15 cell culture or from patient sera with high titers of HBV (4×10 9 copies/ml). Cryopreserved 
Measurement of DNA damage responses
DSBs were induced by irradiating cells at 1 Gy/min using a custom-made X-ray machine (Wandong Ltd, Beijing). Unless stated otherwise, CPT treatment was carried out at 2 μM for the indicated time. Cells after genotoxic challenge were either fixed with 4% paraformaldehyde (PFA) or lysed in Lamilli SDS sample buffer for IF or immunoblotting, respectively.
Immunofluorescence and microscopy
Cells grown on glass coverslips were fixed with 4% PFA, followed by permeabilization in PBS containing 0.3% TritonX-100. After blocking in 5% BSA/0.1% Tween-20 PBS for 30 min, cells were incubated with diluted primary antibody (Table 3) pNBS1: NBS1 (pSerine 343). Antibodies used in this study were listed in Table S3 .
Relative band densitometry in Figure 5 was determined by NIH-ImageJ. The chromatin pellet (insoluble chromatin) were washed once in buffer B and directly lysed and boiled in an SDS sample buffer.
CRISPR-induced chromosomal DSB
To generate CRISPR-gRNA-directed DSB at Intron 1 of the PPP1R12C/p84 locus, the CRISPR-gRNA vector (pMC1-1-p84-g1, targeting sequence:
5'-GTCCCCTCCACCCCACAGTGGGG-3' and pMC1-1-p84-g5, targeting sequence: 
Chromatin immunoprecipitation (ChIP)
ChIP assays were performed as previously described with minor modifications (6).
Briefly, for each location analysis, approximately 4×10 6 cells were harvested followed 
Xenograft experiments
For anti-tumour analysis using xenograft animal models, female athymic nude mice (BALB/cSLC-nu/nu, SPF) starting at 4 weeks of age were used for all the experiments.
We used the binomial distribution to calculate sample sizes. To assess the tumorigenecity of L02 or T43 cells in vivo, mice were subcutaneously inoculated in both sides of armpits or hind flanks (2×10 6 cells per site). Inoculated mice were observed daily over the period until termination of the experiments. Moribund mice or mice with obvious tumours were killed and subjected to necropsy and IHC inspection.
Individual tumors were weighted after dissection. For excluding outliers of tumour volume, Grubbs' test was applied (Gi>GO. 95, two-tailed test).
Immunohistochemistry and Dual-rated semi-quantitative IRS analysis
Immunohistochemistry follows standard methods of fixation and staining. Briefly, 
Study approval
All mice were maintained and handled according to protocols approved by the Animal
Care and Ethics Committee of Sichuan University. For experiments involving human materials (Table S4) , all performance of sample request, collection and processing were informed and consented by patients in written forms, and were carried out in accordance with the Ethics Guidelines and Regulation of individual academic institutes. This study was approved by the Ethics Committee of Shanxi Medical University and Sichuan University. Table S3 . Antibodies used in this study
Antibodies Source
Rabbit α-RPA32 serum Custom-made
